)
1SB 203220/004 97

NDA 20-738/Teveten™ (Eprosartan
ClinPharm Protoco

Protocol SB 203220/024 NDA 20-738  Teveten™ (Eprosartan) Tablets (Vol. 1.084)

DATE OF CORRESPONDENCE: -Oct-1996 DATE ASSIGNED: 02-May-1997

DATE RECEIVED: 18-Oct-1996 DATE COMPLETED 15-May-1997

24.1 STUDY PROTOCOL

24.1.1 Title A comparison of the renal hemodynamic effects of SB 203220, Eprosa}tan and Captopril in healthy
male volunteers -

24.1.2 Rativnale

24.1.3

24.14

24.1.5

24.1.6

24.1.7

A-II receptor antagonists affect the conversion of angiotensinogen to A-I, and potentially offer therapeutic

advantages (absence of side effects such as non-productive cough and angioedema) over ACE-inhibitors in the
treatment of hypertension,

Objectives

1. To estimate the relative effect of repeated oral doses of SB 203220, eprosartan, captopril and placebo on
effective renal plasma flow (ERPF) and glomerular filtration rate (GFR) in healthy men;

2. To describe the effect of a single oral dose of captopril (25 mg) on effective renal plasma flow and glomerular:
filtration rate during subchronic administration of eprosartan;

3. To describe the effect of a single oral dose of eprosartan on effective renal plasma flow and glomerular filtration
rate during subchronic administration of captopril.

Study design

The study was an open-label, randomized, four period, period-balanced crossover study. Each subject participated

(by random allocation to four treatment sequences, ABCD, BACD, CBDA, DCAB) in four study periods separated

by at least 2 weeks. During each study period, each subject received one of the following treatments:

1.  Regimen A: SB 203220 600 mg (Lot# U93145) orally each morning for 8 days and a single oral dose of captopril (25 mg) on Day 8

2.  RegimenB: Eprosartan 300 mg (Lot# U94068) orally every 12 hours or 7 days and a single oral dose of captopril (25 mg) on Day 8

3. Regimen C: Captopril 25 mg (Lot# X94169) orally 3 times daily for 7 days and a single dose on Day 8 plus a single oral dose of
eprosartan 300 mg on Day 8

4. Regimen D: Placebo (Lot# U94111) orally every moming for 8 days

Effective renal plasma flow (ERPF) and glomerular filtration rate (GFR) were measured on Days 7 and 8 of each
study period using Para-aminohippurate (PAH) clearance (CLpax) and inulin clearance (CLw), respectively.

Protocol Amendments

Because of poor (CLpay) data (in subjects who weighed >90 kg) in Period 1, Protocol amendment #1 (03-Jan-1995)
was submitted, in which the maintenance infusion of PAH was adjusted based upon creatinine clearance and weight,
and Period 1 was repeated (as Period 5) in all subjects after completion of Period 4 and a 2-week washout period.
Amendment 2 consisted of a change in the clinical laboratory performing blood and urine tests.

Population enrolled/analyzed

24-male volunteers 18-45 years of age, and weight 250 kg and within 10% of ideal weight (based on height), and a
negative urine drug screen within 30 days were enrolled.

Compliance: All doses of study medication were administered under the observation of the study nurse except for
the evening dose of eprosartan and the afternoon and evening doses of captopril on Days 1 through 6.

Pre-study screening: The screening visit (30 days prior to start of the study) included a complete medical and
medication history, physical examination, and 12-lead ECG. Blood (15 ml) and urine samples were obtained for
laboratory tests (hematology, chemistry, liver function tests, urinalysis and drug screen).

Study procedures

Inulin and PAH clearance tests were performed on Days 7 and 8 of each study period. An iv loading dose of PAH (8
mg/kg) and inulin (50 mg/kg) were given at 6.00 am followed by continuous iv infusions of PAH and inulin. At
8.00 am, the study medication was administered with 240 ml water. PAH and inulin infusions were continued for 6
hours following dosing, with the subject remaining supine throughout except at predetermined periods to void .
urine. Measurements of supine blood pressure and heart rate, ECG and blood sample collection were made. Subjects
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for whom PAH and inulin specimens were available according to protocol were considered as having completed the
study. Withdrawals were replaced by another subject assigned to the same sequence of treatments. '

Adverse experiences (AEs) were elicited by spontaneous patient reporting, nursing observation, physical
examination findings, laboratory findings and 12-lead ECG data during the 5 dosing periods.

Endpoints:

The Primary Efficacy Endpoint was CLeras, a measure of ERPF (effective renal plasma flow). The Secondary .
Efficacy Endpoint was CLuw, a measure of GFR (glomerular filtration rate). CLpay and CLpy determinations were
performed at -1, -0.5, 0, 0.5, 5, 1.5, 2, 4 and 6 hours post-dose on Days 7 and 8 of each study period.

Sample size: .
Based on a within-subject coefficient of variation (CVw) of 11.7% for CLaas, t0 detect differences of at least 20% on a
2-tailed test with 90% power between any 2 treatments for CLyay, it was estimated that a sample size of 12 would be
necessary. No adjustments were made for multiple comparisons. (CVy for this study ranged from 11.9 to 13.7%).

Statistical Evaluation:

Each endpoint was submitted to an ANOVA with terms for subject, period and regimen nested within day. There
was additional assessment of first-order carry over prior to dosing on Day 7. Point estimates were computed for
the following comparisons of interest:

(RD SB 203220)p,,; - (RD Placebo)p,y 7 2. (RD Eprosartan)p,y 7 - (RD Placebo)p,y 1
(RD Captopril)p,y 7 - (RD Placebo)p,y 7 4. (RD Eprosartan)p,, ; - (RD captoprilyp,, ;
(RD SB 203220 + SD captopril)p,, s - (RD SB 203220)p,y 7

(RD Eprosartan + SD captoprilloy s - (RD Eprosartan)n,, ;

(RD captopril + SD Eprosartan)p,, s - (RD captopril)py 7

N LW~

Investigator , Center and Dates:

Bernard Ilson, MD, SmithKline Beecham Clinical Pharmacology Unit, Presbyterian Medical Center University of
Pennsylvania Fealth System, Philadelphia, PA. Study Dates: 12-Oct-1994 to 10-Feb-1995.

STUDY POPULATION

Subject disposition:

Of 17 subjects screened, one did not meet entrance criteria, 1 did not return after screening, and 1 was an alternate

subject not enrolled. 14 (6 black and 8 white) healthy male subjects, 18-45 (mean = 28) years of age, weighing

63.8 to 106.4 (mean = 80.5) kg were randomized. All received at least one dose of study medication as follows:
Treatment j

Regimen A 13
RegimenB 13
Regimen C 13
Regimen D 12

Withdrawals:

Four subjects (#003, #006, #008, #011) failed to return for their schedules study periods and were lost to follow-up.
Subject #015 replaced #006 (who completed 2 study periods, on Regimens C and B), and Subject #014 replaced
#011 (who participated in one study period on Regimen A). Subjects #003 and #008 were not replaced.

Protocol violations:

Three subjects (#001, #009, #05) took medications (one dose of Mylanta, topical antibiotic ointment and Motrin
and Ventolin MDI, respectively) during the study.

SAFETY RESULTS

General considerations: A total of 30 adverse experiences (AEs) were reported for 9 subjects on study medication.

Deaths: There were no deaths during this study.
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Withdrawals:  There was no withdrawals due to adverse experience during this study.

Serious, Non-fatal Adverse Events: There was no serious non-fatal adverse experience during this study.
Adverse Events: 30 adverse experiences (AEs) were reported for 9 subjects on study medication as follows:
Treamment N . Numberof AEs  Number of subjects with AEs
Regimen A 13 11 5
Regimen B 13 8 5
Regimen C 13 8 3 .
Regimen D 12 3 3

-

The adverse events were mild to moderate in nature and consist of the following: .
i : 1 subject each with abdominal pain, viral infection, flatulence, rash, palpitations, paresthesia, phlebitis, _
dizziness, myalgia, arthralgia, and asthma;

Regimen B: 2 subjects with dyspepsia and 1 subject each with flatulence, rhinitis, vomiting, pain in left arm, injury
and inflammation at injection site;

Regimen C: 2 subjects with flu-like symptoms and | subject each with abdominal pain, flatulence, rhinitis, infection
right hand, diarrhea and hemorrhoids;

Regimen D: 1 patient each with abdominal pain, taste perversion and upper respiratory infection

Laborato[x findings, ECGs, Vital signs

There were no pulse rate changes of potential clinical concern as defined by protocol. Changes in systolic blood
pressure (SBP) and diastolic blood pressure (DBP) of clinical concemn as defined by protocol were observed in 24
instances as follows (they were not sustained and subjects were asymptomatic):

i : 3 subjects had increased DBP, 2 had decreased DBP;

Regimen B: 4 subjects had decreased DBP, 1 had increased DBP, and 2 each had decreased or increased SBP;
Regimen C: 3 subjects had decreased SBP, 1 had decreased DBP;
Regimen D: 5 subjects had increased DBP, 1 had decreased DBP.

There were no ECG changes (in PR, QRS and QTc intervals) that were of potential concern. No instances of
prolongation of QTc were observed.

The laboratory data that were of potential clinical concern according to protocol-defined criteria were as follows:
i : One subject (#007) had hyperkalemia (5.6 mEq/1) on Day 8, 6 hr blood sample;

Regime B: Two subjects (#001 & #015) had hyperglycemia on Day 1, 0 hour samples (being 147 mg/d] and 154
mg/dl, respectively);
Regime C: One subject (#003) had leucocytosis (12.9 x 10’/mm3) on Day 8, 6h blood sample; one subject (#008)

had elevated ALT (94 IU/L) on Day 1, 0 hr blood sample;

PHARMACODYNAMIC RESULTS

Effective renal plasma flow (ERPF) as measured by C

In figures Epro-024-1 and Epro-024-2, the pre-dose CLpan data on days 7 and 8 indicated that steady state levels of
PAH could be assumed. The mean CLyay data were similar on days 7 and 8 for Regimen D (placebo).

CLran during Regimen A was indistinguishable from that during placebo on day 7 (on SB 203220 600 mgqdx 7
days) and on day 8 (after addition of single oral dose of captopril 25 mg).

In contrast, the mean CLpay was consistently, albeit slightly, higher during Regimen B (eprosartan 300 mg q12h
for 7 days) than placebo, and addition of a single oral 25 mg dose of captopril on day 8 produced mean CLpay which
were higher than placebo on day 8.

During Regimen C (captopril 25 mg t.i.d for 7 days) the mean CLyan was lower relative to placebo (markedly at 6
hours post-dose); after addition of eprosartan 300 mg to Regimen C on day 8, the mean CLran was similar to
placebo but higher than that on day 7 for Regimen C (captopril alone).

Figure Epro-024-1. Time course of CLpan data on day 7
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Figure Epro-024-2. Time course of CLpan data on day 8
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24.4.2 Glomerular filtration rate (GFR) as measured by C
The pre-dose CLyy data in figures Epro-024-3 and Epro-024-4 indicated that the steady state levels of inulin may not
have been reached prior to dosing, that small incremental increases in mean CLyy after dosing were present for

placebo (Regimen D), and the all regimens follow the same pattern and are indistinguishable from each other on
body days 7 and 8.

Figure Epro-024-3. Time course of CLyy data on day 7
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Figure Epro-024-4. Time course of CLx data on day 8
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2443 Time point comparisons of interest:
On Day 7 of captopril 25 mg t.i.d, mean CLpan prior to dosing was significantly lower than that seen with placebo;
six hours post-dose, CLran Was significantly higher for eprosartan than for captopril. The peak post-dose CLpay
responses were similar for all regimens relative to background variability on Day 7.

Comparison of Day 8 to Day 7 CLpan for each active regimen revealed no significant effect of the addition of a
single oral dose of 25 mg captopril to a 7 day regimen of either SB 203220 or eprosartan. The addition of a single
oral dose of eprosartan 300 mg on the captopril regimen was not discernible from background variability prior to
dosing or for peak post-dose response. However, the 6-hour post-dose response could be differentiated from
background variability (128.3 ml/min; 95% CI = 51.5 to 205.0 ml/min).

There was no significant difference for the time point comparisons of interest for the CLyy data.

24.5 CONCLUSION
Repeat dose administration of SB 203220, eprosartan and captopril showed no differences in the safety profiles
(clinical and laboratory) between the active treatments and placebo.

This study was conducted because of an unexpected finding in Study Protocol 108566/006 that Eprosartan caused a
clinically significant rise in effective renal plasma flow (ERPF) in salt-loaded individuals.

ERPF measured on Days 7 and 8 by plasma clearance of para-amino hippurate (CLpax) was similar following a 7
days course of SB 203220 (600 mg/day) or placebo.

ERPF increased following 7 days of eprosartan (300 mg q 12 h) and decreased following 7 days of captopril (25 mg
t.i.d) relative to placebo.

At 6-hours post-dose, the mean CLpau for captopril was significantly lower than placebo, and the mean CLpax for
eprosartan was significantly higher than for captopril.

Glomerular filtration rate (GFR) measured on Days 7 and 8 by plasma clearance of inulin (CLpy) was not able to be
discerned because steady state levels of inulin had not been reached prior to the dosing.
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STUDY PROTOCOL

Title A study 10 evaluate the effect of age and gender on the Pharmacokinetics of SK&F 108566 in heéltlxy .
volunteers

Rationale

A-II receptor antagonists affect the conversion of angiotensinogen to A-I, and potentially offer therapeutic .
advantages (absence of side effects such as non-productive cough and angioedema) over ACE-inhibitors. This study
evaluates the effect of age and gender on the pharmacokinetics and safety of a single oral dose of eprosartan.

Objectives
1. To compare the pharmacokinetics of a single oral dose of eprosartan between young men and elderly men, and
between young men and premenopausal women, and,

2. To investigate the plasma protein binding of eprosartan in young male, young female and elderly male subjects.

Study design

The study was an open-label, parallel group, single oral dose (200 mg of eprosartan) study of three groups of
subjects (A = young men (reference group); B = young women, and C = elderly men). Eligible subjects were
administered a single oral dose of eprosartan (200 mg tablets (Lot# U-93234) x 1 tablet) following a light breakfast.
Plasma specimens for pharmacokinetic analysis were obtained pre-dose and during 24 hours post-dose.

Protocol Amendments
There were no amendments to the protocol.

Population enrolled/analmd

24 healthy, adult volunteers (8 young male, and 8 young female 18-45 years of age (age-matched), and 8 elderly
male 2 65 years of age), weight > 50 kg and within 20% of ideal weight (based on height), and a negative urine drug

screen within 30 days were enrolled. Female subjects have to be non-pregnant and non-lactating, and were required

to have a negative serum pregnancy test, and willing to use an TUD or a barrier method of contraception between
screening and follow up.

Compliance: All eprosartan doses were administered by the clinical pharmacology unit personnel.

Pre-study screening: The screening visit (30 days prior to start of the study) included a complete medical and
medication history, physical examination, and 12-lead ECG. A gynecological examination was performed for female
subjects unless one has been done within 12 months. Female subjects of child-bearing potential were required to
have a negative serum pregnancy test, and were instructed to use an JUD or a barrier method of contraception if
engaging in sexual intercourse during the interval between screening and follow-up. Blood (15 ml) and urine
samples were obtained for laboratory tests {hematology, chemistry, liver function tests, urinalysis and drug screen,
and , for female subjects, serum total human chorionic gonadotropin (hCG)}. Subjects were not permitted to take
any prescription or non-prescription medications 1 week prior to and during the study, and alcohol, tobacco and
caffeine within 24 hours prior to and following each dose of study medication.

Study procedures

with 240 ml of tepid water. Subjects remained in the clinical pharmacology unit for 24 hours after dosing. No
vigorous exercise was permitted. Subjects drank 240 m] water at 2 and 4 hours after dosing. Water, soft drinks
without caffeine, fruit juices (except grapefruit juice) were allowed ad lib beginning S hours after dosing and lunch
and dinner were given at 5 and 9-10 hours post dose, respectively. Blood sample (5 ml) collections for
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pharmacokinetics were done prior to dose administration and at 05,1,15,2,3,4,6, 8, 10, 12, 18, and 24 hours '
following dosing. '

Adverse experiences (AEs) were elicited by spontaneous patient reporting, results of laboratory findings, 12-lead
ECG changes and vital signs.

Subjects returned 7-10 days follo;aving administration of eprosartan, at which time safety laboratory tests, including
serum hCG for female subjects, were done. ;

Pharmacokinetic procedures:

Blood samples collected in heparinized tubes and chilled on ice were centrifuged at 4°C, and plasma was transferred
to polypropylene containers, frozen at -20°C, and assayed within 5 months. Plasma concentrations of eprosartan
were determined by reversed phase HPLC assay method with UV detection. The lower limit of quantification
(LLQ) for eprosartan in plasma was 10.0 ng/ml based on 0.5 ml aliquots.

Plasma protein binding of eprosartan was determined using an ultrafiltration method with labeled [H)eprosartan
analyzed by liquid scintillation counting to assess the percent fraction unbound.

Concentration-time data analysis was performed using a non-compartmental pharmacokinetic analysis program to
obtain the maximum observed plasma concentration (Cmax) and time at which Cmax occurred (Tmax), the apparent
terminal elimination rate constant (A), Tin, AUC(0-1), AUC(0-00). The percent extrapolated was determined by the
ratio of [AUC(0-%) - AUC(0-1)] to [AUC(0-e0) x 100].

Endpoints:
AUC(0-) and Cmax were primary endpoints. Clinical monitoring and laboratory safety data were secondary
endpoints.

25.1.10 Sample size:

25.1.11

25.2
25.2.1

25.2.2

2523

25.3
25.3.1

Based on a between-subjects coefficients of variation of 32.4% for AUC(0-e0) and 38.5% for Cmax, and a Type I
error rate of 5%, a sample size of 8 per group was estimated to provide 90% power to detect difference s of at least
50% between the two groups (young women and the elderly), using a 2-tailed procedure and a critical range
symmetric on the log, scale. (In this study, the coefficients of variation were 67.0% for AUC(0-e<) and 76.3% for
Cmax after log, transformation. Based on this finding, 21 subjects per groups would have been necessary. The
results from this study, therefore, do not have the required power, and have led to wide 95% confidence intervals.)

Investigator s Center and Study Dates:

Bemard Ilson, MD, SmithKline Beecham Clinical Pharmacology Unit, Presbyterian Medical Center University of
Pennsylvania Health System, Philadelphia, PA. Study Dates: 24-Mar-1994 through 09-Aug-1994,

STUDY POPULATION

Subiect disposition:

24 healthy, adult volunteers (8 young male, and 8 young female, and 8 elderly male > 65 years of age) were
enrolled. The young men were 20-39 (mean = 28) years old, weighed 72.0 to 89.9 (mean = 79.1) kg, and were
169-191 (mean = 180) cm tall. The young women were 19-36 (mean = 27) years old, weighed 52.7 to 72.8 (mean
= 62.5) kg, and were 152-177 (mean = 165) cm tall. The elderly men were 68-78 (mean = 73) years old, weighed
65.7 t0 100.7 (mean = 80.4) kg, and were 165-186 (mean = 177) ¢m tall.

Withdrawals:

There were no withdrawals from this study.

Protocol violations:

One subject (#251, elderly man) took nutrition supplements within one week prior to receiving study medication.
Subject #280 (young female) had a viral infection 1 day prior to receiving study medication. Subject #281 (young
female) had a hemolyzed serum sample that showed a serum potassium of 7.0 mEq/1 and total bilirubin of 1.83
mg/dl just prior to dosing.

SAFETY RESULTS :
General considerations: A total of 14 adverse experiences were reported in 13 subjects.
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Deaths: There were no deaths during this study.

Withdrawals:  There were no withdrawals due to adverse experience during this study.

Serious, Non-fatal Adverse Events: There was no serious non-fatal adverse experience during this study.

Adverse Events:  All adverse events were mild to moderate in nature. The AEs are summarized as follows:

1. Elderly Men (2 AEs in 2 subjects): Subject #253 reported backache and subject #255 reported dizziness;

2. Young Men (6 AEs in 5 subjects): Subject #269, #271, #272, #272, and #277 reported headache, and #277 also
reported backache.

3. XYoung Female (6 AEs in 6 subjects): Subjects #264, #266 and #280 reported headache, and "#263, #265 and #281
reported dizziness.

Laboratog findings, ECGs, Vital signs

There were no changes in pulse rate. 3 elderly men reported blood pressure changes: subject #254 had increased
systolic and diastolic blood pressure, subject #257 had decreased diastolic blood pressure on 3 occasions, and
subject #260 had decreased diastolic blood pressure. One young male (#273) and one young female (#28 1) had
decreased systolic blood pressure.

There were no changes in the ECGs that were of potential clinical concern.

5 subjects (1 elderly man and 4 young women) had changes in laboratory parameters outside of potential clinical
concern. One elderly man (#251) had a total bilirubin of 2.55 mg/dl at follow up (which decreased to 1.5 mg/dl 18
days later). One female subject (#265) had a serum potassium of 5.6 mEq/l 24 hours after dosing which fell to 3.8
mEq/] one week later. A female subject (#267) had WBC count of 2.7 x 10*/mm’ prior to drug administration,
which came up to 3.5x103/mm’ one week later. Two females (#263 and #266) had RBCs in their urine which were
negative at second urinalysis. There were no other laboratory values of potential clinical concern.

PHARMACOKINETIC RESULTS

Following a single oral dose of 200 mg eprosartan (Figure Epro-025-1) the mean plasma concentration-time profiles
for young men, young women and elderly men were characterized by peak plasma concentrations between 2 and 4
hours for young males and females and 3-6 hours for elderly men. Subsequent plasma concentrations of eprosartan
declined in a multi-exponential manner. Plasma levels of eprosartan were measurable up to 12-18 hours in young
males and young females, and up to 24 hours in elderly men.

Figure Epro-025-1. Mean plasma concentration-time profiles of eprosartan
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AUC(0-) and Cmax in the elderly were, on average, 2.3 and 2-fold, respectively, higher than those in young males
(Table Epro-025-1), the point estimates for the ratio of geometric means in elderly males relative to young males
being 2.3 and 1.98, respectively, with a 95% confidence intervals of (1.22, 4.34) and (0.98, 4.00), respectively
(Table Epro-025-1). Tmax was delayed in the elderly males compared to young males (Table Epro-025-1), with a
median difference of 2.53 hours and 95% confidence interval of (1.00 b, 3.01 h) (Table Epro-025-2).

There was no apparent difference in AUC(0-s<) or Cmax or Tmax or terminal half-life (T1r2) values between young
males and young females (Tables Epro-025-1 and Epro-025-2).
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Table Epro-025-1. Pharmacokinetic values for single oral dose (200 mg) eprosartan

in young males, young females and elderly males.

End Point | Young Males | Young Females | Eiderly Males

AUC(0-) (ng./mi)

Geometric Mean 1828 1817 4215
Mean 2171 . 2322 4572
Median 1429 1383 4600
S.D. 1544 1806 1653

Cmax (ng/mi)

Geometric Mean 418 435 828
Mean 498 599 914
Median 349 323 { 940
SD. 347 509 353

Tmax (h)

Mean 2.75 3.52 4.89
Median 3.00 4.00 5.04
S.D. 0.46 0.76 1.25

T12 (h)

Mean 2.81 3.76 6.19
Median 2.89 3.10 5.79
SD. 0.49 2.04 1.58

Ju (%)

Mean 2.11 2.15 2.17
S.D. 0.31 0.22 0.22

Free AUC(0-o0) (ng.h/mi)

Geometric Mean 38.2 38.9 91.2
Mean 44.7 49.7 98.5
Median 32.6 30.5 106.8
SD. 30.5 40.5 34.6

Free Cmax (ng/mi)

Geometric Mean 8.73 9.32 17.92
Mean 10.19 12.86 19.82
Median 7.95 7.65 19.08
S.D. 6.65 11.23 7.93

Table Epro-025-2. Point Estimates and 95% confidence intervals of comparisons

of eprosartan in young females and elderly males compared to young males

Parameter Comparison Point Estimate | 95% Confidence Interval
AUC(0-) ¥ Young Female : Young Male | 0.99 (0.53, 1.87)
Elderly Male : Young Male | 2.31 (1.22, 4.34)
Cmaxt Young Female : Young Male | 1.04 (0.51, 2.10)
Elderly Male : Young Male 1.98 (0.98, 4.00)
Tmax (h)§ Young Female : Young Male | 1.00 h (0.00 h, 1.07 h)
Elderly Male : Young Male [ 2.53 h (1.00 h, 3.01 h)
Ti2 (h)* Young Female : Young Male | 0.95 h (-0.63 h, 2.53 h)
Elderly Male : Young Male 338h (1.80 h, 4.95 h)
fu (%) Young Female : Young Male | 0.04% (-0.23%, 0.31%)
Elderly Male : Young Male | 0.06% (-0.21%, 0.33%)
Free AUC(0->) ¥ | Young Female : Young Male | 1.02 (0.55, 1.90)
Elderly Male : Young Male | 2.39 (1.29, 4.44)
Free Cmaxt Young Female : Young Male | 1.07 (0.53, 2.14)
Elderly Male : Young Male | 2.05 (1.02, 4.12)

1 Data presented as the ratio of the geometric means for digoxin with eprosartan (1
§ Data presented as the estimated median difference in Tmax for digoxin with
* Data presented as the mean difference in Ty, for digoxin with eprosartan (Regimen B)

eprosartan

Regimen B) relative to digoxin alone (Regimen A)
(Regimen B) relative to digoxin alone (Regimen A)
relative to digoxin alone (Regimen A)
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There were large variations in the unbound fractions at 12 hours for the elderly males and at 6 hours for young
females. No apparent differences were found in the mean fraction unbound between elderly males relative to young
males. The mean difference for the elderly relative to young males was 0.06 {95% confidence interval (-0.21,
0.33)}. On the other hand, free AUC(0-) and free Cmax values were, on average, 2.3 and 2.05-fold higher,
respectively, in the elderly males {95% confidence intervals (1.29, 4.44) and (1.02, 4.12)} compared to young
males (Tables Epro-025-1 and Epro-025-2).

No apparent differences were found in the mean fraction unbound between young females relative to young males,
the mean difference of young females to young males being 0.04% {95% confidence interval (-0.23%, 0.3 1%)}
(Table Epro-025-2). Similarly, no apparent difference s were observed in free AUC(0-) and'free Cmax values
between young males and young females (Tables Epro-025-1 and Epro-025-2).

There was a large variation with between-subject coefficients of variations about 67% to 76% for AUC(0-=) and
Cmax, with the young female group having consistently higher coefficient of variation than young or elderly males.
This resulted in considerable overlap in the range of individual values among all three groups.

CONCLUSION

Single oral dose administration of eprosartan (200 mg) to healthy male and female volunteers and elderly males did
not show any significant differences in adverse experiences. There were no ECG or abnormal laboratory values of
potential safety concern.

Following a single oral dose of 200 mg eprosartan, the mean plasma concentration-time profiles were characterized
by peak plasma concentrations between 2 and 4 hours for young males and females and 3-6 hours for elderly men.
Subsequent plasma concentrations of eprosartan declined in a multi~exponential manner. Eprosartan was highly
protein bound to plasma proteins (approximately 98%) with no apparent differences in the mean fraction unbound
between elderly males or young females relative to young males.

There was a large variation with between-subject coefficients of variations about 67% to 76% for AUC(0-c0) and
Cmax, with the young female group having consistently higher coefficient of variation than young or elderly males.
Total and free mean AUC(0--<), mean Cmax and mean Tmax values in the elderly were > 2-fold larger compared to
young males. On the other hand, there was no apparent difference in total and unbound AUC(0-e0) or Cmax, and in
Tmax or terminal half-life (T,) values between young males and young females.

LPPELNS THIS WAY
Gl STGHRAL
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STUDY PROTOCOL

Title A study to determine the effect of SK&F 108566 on the renal hemodyn;zmics of patients with mild 10
moderate essential hypertension -

Rationale

A substantial proportion (up to 50%) of patients with essential hypertension are "salt-sensitive" or "non-
modulators", and have abnormal renal and adrenal responses to changes in sodium intake independent of fluid
balance or total body sodium, impaired renal sodium handling and salt-dependent blood pressure elevation. ACE
inhibitors appear to be more effective in these non-modulators, because of the importance of intrarenal A-II in their
blood pressure response. A-II receptor antagonists also affect the conversion of angiotensinogen to A-L, and offer
potential therapeutic advantages (absence of side effects such as non-productive cough and angioedema) over ACE-
inhibitors. An A-II AT, receptor antagonist (eprosartan, which is orally active) is used in this study to determine
whether the renal/adrenal effects of ACE inhibitors are related to the ability of these agents to block A-II production.

Objectives

1. To estimate the effect of single and repeated oral doses of eprosartan on the glomerular filtration rate (GFR) and
effective renal plasma flow (ERPF) in patients with mild to moderate hypertension

2. To describe the effect of single and repeated oral doses of eprosartan on urinary electrolyte excretion in patients
with mild to moderate hypertension;

3. To assess the safety and tolerability of single and repeated oral doses of eprosartan in patients with mild to
moderate hypertension -

Study design

The study was a randomized, double-blind, placebo-controlled, two-period, period-balanced crossover study.

Adult male subjects with mild to moderate essential hypertension 18-70 years received one of the following during
separate study periods:

1. eprosartan (100 mg x 3 tablets (Lot# U94068) q 12 h for 28 days,) or

2. matching placebo (Lot U94111) q 12 h for 28 days.

Following a minimum 14-day to maximum 6-week washout period, subjects were crossed over to receive the other
treatment. Subjects were allocated at random to 1 of two treatment sequences (EP or PE), ensuring period-balance
for treatments. Blood and urine samples for determination of effective renal plasma flow (ERPF) using (PAH)
clearance (CLpan), and glomerular filtration rate (GFR) using inulin clearance (CLa) were obtained on Day 1 and day
28 of each study period. Subjects returned for follow up within 5 - 10 days of Day 28 of the last study period for a
physical examination and a safety laboratory evaluation.

Protocol Amendments

There were 3 amendments to the original protocol. In Amendment 1, subjects who smoked were allowed to enroll
into the study. Amendment 2 consisted of a change in the clinical laboratory performing blood and urine tests.
Amendment 3 removed the requirement for African-American and Caucasian patients to be matched for age and
weight, and the formal statistical comparisons between race groups.

Population enrolled/analyzed

25 male subjects 18-70 years of age, and weight > 50 kg and within 25% of ideal weight (based on height) with
mild to moderate essential hypertension (average sitting diastolic BP between 90-115 mmHg without treatment at
screening at weeks -2 and -1) with negative urine drug screen were enrolled.

Compliance: On study days 1, 7, 14, 21 and 28, moming doses of study medication were administered at the Drug
Evaluation Unit. After Day 1, a sufficient supply of study medication was dispensed, and subjects were instructed to
take 3 tablets every 12 hours. Compliance was assessed by tablet count.

Pre-study screening: The screening visit (60 days prior to start of the study) included a complete medical and
medication history, physical examination, and 12-lead ECG. Blood (15 ml) and urine samples were obtained for



NDA 20-738/Teveten™ (Eprosartan) 108
ClinPhanmn

26.1.7

26.1.8

26.1.9

26.1.10

26.2

26.2.1

26.2.2

Protocol 026

laboratory tests (hematology, chemistry, liver function tests, urinalysis and drug screen). Subjects were given an
oral water load of up to 20 ml/kg to determine their ability to provide sufficient urine at a flow rate of at least 3
ml/min to allow for adequate renal function testing. Subjects on antihypertensive medications at screening were
instructed to discontinue all medications at least 2 weeks prior to enroliment.

Study procedures .
Inulin and PAH clearance tests were performed on Days 1 and 28 of each study period.

Adverse experiences (AEs) were elicited by spontaneous patient reporting, nursing observation, physical
examination findings, laboratory findings and 12-lead ECG data.

Evaluation criteria:
Safety Parameters: Blood pressure, pulse rate, ECG data and clinical laboratory data were reviewed.

Pharmacodynamic Assessments: The Primary Efficacy Endpoints were: ERPF measured by plasma clearance of
para-amino hippurate (CLrax), and GFR measured by plasma clearance of inulin (CLw). Calculated clearances
were not corrected for subject's body surface area. For each primary endpoint, five clearance measures were used in
the statistical analysis: pre-dose, average, maximum, maximum percent change from pre-dose and time to
maximum. The Secondary Efficacy Endpoints were: clinical safety, laboratory data and urinary electrolyte
excretion, in addition to fractional excretion and urinary excretion rates for Na, K, Cl, and uric acid, filtration
fraction (CLov/ CLpax), and CLcr/CL1y and Uya/Uc ratios. '

Sample size:

Based on a within-subject coefficient of variation (CVw) of 12.8% and 11.7% for CLpay and CLpy respectively, ina
previous study, to detect differences of at least 25% on a 2-tailed test with a type I error rate of 5%. and 90% power
between placebo and eprosartan, it was estimated that a sample size of 6 within each group would be necessary.

Investigator , Center and Study Dates:

Suzanne Swan, MD, Drug Evaluation Unit, Minneapolis Medical Research Foundation, 914 South 8th Street,
Minneapolis, MN 55404. Study Dates: 8-Feb-1995 to 5-Mar-1996

STUDY POPULATION

Subject disposition:

Of 25 subjects screened, 10 failed to meet entrance criteria. 15 male subjects, 30-69 (mean = 539.6) years of age,
weighing 61.8 to 117.3 (mean = 87.9+12.4) kg, and 166-193 (mean = 176+7.1) cm tall, were randomized. 14 of
the 15 subjects received at least one dose of study medication; one subject withdrew after randomization (during
PAH/inulin infusion) but prior to receiving any study medication. There were 11 patients each who received
placebo or eprosartan; 8 patients received both.

Withdrawals:
Table Epro-026-1. Subjects withdrawn from the study
Subject Status Last treatment received Total number
Eprosartan Placebo of subjects
Completed study 5 3 8*
Withdrawn
Adverse experience 1 #001 1 #005 2
Termination by Sponsor 1 #014 0 1
Other 1 #006 2 #004 4+ #011
#010
Total withdrawn 3 3 7%

* All subjects received both treatments
** Subject #011 withdrew during first PAH/inulin infusion, prior to dosing with study medication

Seven subjects were withdrawn from the study (Table Epro-026-1). Subject #011 withdrew from the study (due to
schedule conflicts) during the initial PAH/inulin infusion prior to dosing with study medication. Subject #006
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withdrew after completing eprosartan period in session 1 because of too many i.v. sticks. Subject #004 withdrew A
after completing placebo period in session 1. Subject #010 withdrew after 17 days of placebo in session 1. Subject
#014 was withdrawn after eprosartan for 27 days due to concomitant use of non-steroidal anti-inflammatory drugs.

Two subjects were withdrawn due to adverse experiences. Subject #001 was withdrawn after receiving eprosartan for
17 days because of severe pancreatitis and moderate dehydration requiring hospitalization. Subject #005 on placebo
for 26 days was withdrawn from the study due to moderate chest pain.

Protocol violations: .
The following protocol violations occurred which the sponsor submitted did not effect the safety nor the inferences

of the pharmacodynamic analyses performed in this study. =

Subject Description of Protocol Violation :

008, 015 creatinine clearance < 70 ml/min at screening;  enrolled based upon 24 hour CLcr

014 body weight not within 25% of ideal, took Naprosyn® during the study

005 single dose of study medication taken late, took aspirin during the study

004 subject standing before plasma renin activity sample was drawn

007, 010, 012, 013, 015 individual serum K+ not done due to incorrect sample processing

012 individual urine creatinine assays not done

005, 015 individual pre-dose plasma renin activity assays not done

001, 002, 003, 004 administration of prohibited medication prior to or during the study (Pepcid®, Cata-TTS-3;

Procardia®, Vaseretic®, enalapril, hydorchlorothiazide)

SAFETY RESULTS

General considerations: 42 adverse experiences (AEs) were reported for 13 subjects. 20 AEs occurred in 4
subjects while receiving eprosartan, and 22 occurred in 10 subjects receiving placebo.

Deaths: There were no deaths during this study.

Withdrawals due to adverse experiences: There was two withdrawals due to adverse experience during this
study (Table Epro-026-1 above): Subject #001 was withdrawn because of severe pancreatitis and moderate
dehydration requiring hospitalization, and Subject #005 was withdrawn due to moderate chest pain.

Serious, Non-fatal Adverse Events: There was one serious non-fatal adverse experience during this study.
Subject #001 was withdrawn after receiving eprosartan for 17 days because of severe pancreatitis (allegedly following
a bout of alcohol intake diagnosis being supported by elevated amylases 231 and 404 units) and moderate
dehydration requiring hospitalization. In the CRF at enroliment the patient was checked as having no history of
alcoholism, but the narrative of the adverse event stated that this patient had a history of ethanol abuse. The
pancreatitis was resolved with conservative treatment, and patient was discharged from hospital after 6 days.

Adverse Events: The most common AE following both eprosartan and placebo treatment was headache. The
adverse events were mild to moderate in nature, except for the pancreatitis in Subject #001 which was severe
resulting in withdrawal from the study. All AEs, except for pre-existing anemia in subject #002, resolved.

Laboratory findings, ECGs, Vital signs

There were no changes in mean heart rate, mean systolic blood pressure or mean diastolic blood pressure of potential
clinical concern as defined by protocol. Subject #004 (on placebo) and #009 (on eprosartan) had decreases in
systolic blood pressure of potential concern, but they are sporadic and asymptomatic. There were no ECG changes
(in PR, QRS and QTc intervals) that were of potential concern. No instances of prolongation of QTc > 460 msec
were observed.

The laboratory data showed no values for potential clinical concern according to protocol-defined criteria except in
one subject (subject #014) who had decreased hemoglobin (from 13.1G/dl at pre-study screening decreased to 11.9
G/dl at Day 28 pre-infusion blood sample and 11.6 G/dI at follow up) and hematocrit (from 39.2% at pre-study
screening decreased to 35.2% at Day 28 and 34.5% at follow up). Additional blood samples were not obtained after
follow up.
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PHARMACODYNAMIC RESULTS

PAH and Inulin Clearances
The primary endpoints were based on statistical analysis of results on the 8 subjects who completed the study. The
observed within-subject coefficients of variation (CVw %) were comparable to those used in initial sample size and

power calculations, and the sponsor proposed that the small sample size of 8 subjects did not appear inadequate for
statistical analysis.

There was no substantial differences in effective renal plasma flow or glomerular filtration rate, as measured by-
average and maximum post-dose PAH and inulin clearance , Tespectively, between eprosartan and placebo.

int di w : Only one African-American subject (#002) completed the study.
Removal of subject #002 reduced the non-Normality observed in pre-dose CLyay; data on day 1, because this subject -
exhibited a large difference between regimens relative to other subjects. '

v j i int: No notable differences were observed in Mean (SE) CLpay and CLpy
by adding the data of dropouts relative to those based on the 8 subjects who completed the two treatment regimens.

Urine Electrolﬂe Excretion

Urinary fractional excretion of Na*, K* and uric acid, urinary excretion rates of Na’, K* and uric acid, filtration fraction
(CLnv/ CLpan), CLcr/CLuy and Uya/Uc ratios, were similar after treatment with eprosartan compared to placebo.
Overall, this suggests that there were no changes in mean fractional excretion of urine electrolytes and in urine
electrolyte excretion rates associated with eprosartan compared to placebo.

Aldosterone and Plasma Renin Activity

There were no apparent changes in mean serum aldosterone concentration nor in plasma renin activity between
eprosartan treatment group and placebo group.

There were no correlations between either maximum or average post-dose CLpan and pre-dose plasma renin activity
at either Day 1 or Day 28. .

CONCLUSION

Single or repeat dose administration of eprosartan 300 mg, orally, twice daily for 28 days to subjects with mild to
moderate essential hypertension showed no increase in the frequency or severity of adverse experiences compared to
placebo. There were 2 withdrawals due to adverse experiences. The protocol violation (history of alcoholism) that
was "discovered" after the patient was hospitalized for "pancreatitis" is to be taken into consideration in determining
whether pancreatitis could be an adverse event associated with eprosartan. The safety data base should be checked
for any more events of (1) pancreatitis and (2) lab reports of anemia afier receiving eprosartan.

While hypertensive subjects have reduced effective renal plasma flow compared to healthy volunteers, in this study,
no significant change in effective renal plasma flow or glomerular filtration rate was found after administration of
eprosartan compared to placebo.

The results indicated that renal blood flow and glomerular filtration were not increased by eprosartan. The sponsor
suggested that this lack of increase in renal blood flow after eprosartan treatment could be attributed to the fact that
these hypertensive subjects might be in a state of chronic renal vasodilatation already, and did not have the renal
reserve necessary to result in an increase in renal blood flow after eprosartan treatment.

There were no apparent natriuretic or kaliuretic effects, and no uricosuric effect of eprosartan.
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STUDY PROTOCOL

Title A study to determine the effect of SK&F 108566 on the anticoagulant gffect of Warfarin

Rationale -

A-Il receptor antagonists affect the conversion of angiotensinogen to A-I and potentially offer therapeutic
advantages (absence of side effects such as non-productive cough and angioedema) over ACE-inhibitors. Since
hypertension and cardiac disease are frequently found together in the same patient population, it is likely that
eprosartan will be prescribed together with Warfarin. Eprosartan is >97% bound to plasma proteins, and may
therefore alter warfarin binding to albumin. This may in increase the amount of free warfarin or cause preferential
displacement of one of the warfarin enantiomers, resulting in altered anticoagulant effects of warfarin. This study
determines if there is any potential interaction between eprosartan and warfarin

Objectives

1. To estimate the effect of eprosartan (SK&F 108566) on the anticoagulant activity of warfarin at steady state, '

2. To assess the safety and tolerability of concomitant administration of eprosartan and warfarin, and

3. Ifaneffect on anticoagulant activity were shown, then to investigate the effect of eprosartan on the
pharmacokinetics of the S- and R- enantiomers of warfarin.

Study design

The study was a randomized, double-blind (eprosartan dosing phase only), placebo-controlled, paraliel group study
of the pharmacodynamics with/without pharmacokinetics of warfarin in the absence and presence of eprosartan in 24
male volunteers. After a run-in period of 14 days with warfarin (Coumadin®, Lot# X94139 (1 mg), X94140 (2
mg), X94141 (2.5 mg), X94142 (5 mg) by DuPont Pharmaceuticals) to achieve a stable (variation <20%) baseline
INR of 1.3 to 1.6 on Days 12, 13 and 14, subjects were randomized to either:

1. Eprosartan (100 mg tablets (Lot# U-94068) x 3) 300 mg twice/day plus warfarin for 7 days, or

2. Matched placebo (Lot# U-94111) 3 tablets twice/day plus warfarin for 7 days.

Subjects continued to take the warfarin dose established during the 14 day run-in period. Subjects received Vitamin
K 10 mg (Lot# X94138) by subcutaneous injection at the conclusion of the study to reverse the warfarin effect.

Protocol Amendments
There were no amendments to the protocol.

Population enrolled/analyzed
41 healthy, non-smoking, adult male volunteers 18-50 years of age, weight > 50 kg and within 20% of ideal weight

(based on height), without history of bleeding diatheses or coagulopathy, and a negative urine drug screen within 30
days were screened.

Compliance: Each dose of study medication (warfarin, eprosartan/placebo, Vitamin K) was administered in the
clinical pharmacology unit under observation of the nursing staff.

Pre-study screening: The screening visit (30 days prior to start of the study) included a complete medical and
medication history, physical examination, and 12-lead ECG. Blood (15 ml) and urine samples were obtained for
laboratory tests (hematology, chemistry, liver function tests, coagulation profile (including PTT and PT), urinalysis
and drug screen). Subjects were not permitted to take prescription or non-prescription medications or aspirin and
aspirin-containing compounds during the study, alcohol and tobacco within 72 hours prior to and during the study
period, and xanthine and caffeine containing products within 24 hours prior to and during the pharmacokinetic
sampling days (Days 13-14 and 21-22).

Study procedures

Warfarin Run-In Phase: Eligible subjects reported at 7:00 am, and remain at the research testing center for the
duration of the study. A limited physical examination and assessment of baseline symptoms and vital signs were
done. Blood and urine sample collection were made for safety laboratory tests. Warfarin 10 mg was administered
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orally with 120 ml water. Subjects fasted 2 hours before and 1 hour after dosing. Standard meals were provided for
the duration of the study. Consumption of uncooked vegetable was prohibited during the study. Blood was '
collected each day just prior to warfarin dosing for determination of PT, and to maintain each subject's INR between
1.3 and 1.6. Dose adjustments were assisted with the computer dosing program (DrugCalc). No dose adjustments
>25% were permitted after Day 7. Blood samples were drawn and stored prior to dosing on Days 12 and 13 for
confirmation of steady state warfarin enantiomer concentrations, in the event that such analyses were needed.

On Day 14, after an overnight fast and a limited physical examination, blood and urine samples were taken and a
12-lead ECG recording made. The daily warfarin dose was administered orally with 120 ml water and the fasting
state maintained for 1 hour. Vital signs were recorded pre-dose, and at 1, 4 and 8 hours post-dose. Blood sample (7
ml) collections for pharmacokinetics were done prior to warfarin dose administration and at~0.5, 1,2,3, 4,6, 8, 10,
12, 18, and 24 hours following warfarin dosing,.

: On Day 15, after similar procedures to Day 14, and following warfarin dosing,
the study medication (eprosartan 300 mg or placebo 3 tablets) was administered 2 hours after the morning meal.
The subject remained fasting for 1 hour after dosing. Vital signs were recorded pre-dose, and at 1, 4 and 8 hours
post-dose on Days 15 and 21. Pharmacokinetic samples were drawn and stored prior to and after receiving warfarin
dose on Day 21. Subjects who had INR 21.9 for 2 successive determinations during the eprosartan/placebo dosing
phase were discontinued from the study and received Vitamin K 10 mg subcutaneously.

Post-Treatment Phase: After the last blood sample was collected, each subject received a subcutaneous injection-of
Vitamin K 10 mg. A complete physical examination, vital signs assessment (sitting blood pressure and heart rate),
body weight measurement and a 12-lead ECG were performed. Blood samples were taken for clinical safety
laboratory tests. Subjects remained in the research testing center until the PT began to fall from the Day 21 value.

Adverse experiences (AEs) were elicited by spontaneous patient reporting, results of laboratory findings (Days 1, 14
and 22), 12-lead ECG changes (Day 14 and 22) and vital signs (Days 1, 14, 15, 21 and 22).

Pharmacokinetic procedures:

Blood samples collected in heparinized tubes and chilled on ice were centrifuged at 4°C and 2000 rpm for 20
minutes, and plasma was transferred to polypropylene containers and frozen at -20°C to be assayed within 3
months. Plasma concentrations of R(+) and S(-) warfarin were to be determined by a stereospecific HPLC assay
following coupling of the enantiomers to the optically active reagent carbobenzyl-L-proline.

Pharmacokinetic assay for warfarin were to be done only if:

1. the point estimate of the ratio for INR for warfarin plus eprosartan : warfarin plus placebo was <0.80 or 21.20 or
the 90% confidence interval was not completely contained within the 25% equivalence range for (warfarin +
eprosartan) - (warfarin + placebo), or

2. INR was 2 1.9 on two consecutive determinations for two or more subjects while on warfarin + eprosartan, or

3. there was a clinically significant bleeding episode in 1 or more subjects randomized to warfarin + eprosartan.

Endpoints:

The INR on Day 22 was subjected to ANCOVA with terms for treatment (eprosartan or placebo), the baseline INR
(average of INR on Days 12, 13 and 14) as the covariate, and the interaction term between treatment and baseline
INR included in the model.

27.1.10 Sample size:

27.1.11

27.2
27.2.1

Based on residual INR coefficients of variation (CVreig) of 13.1% in a previous study, a sample size of 8 per group
would provide 90% power to determine lack of effect of eprosartan on the anticoagulant activity of warfarin using an
equivalence range of 25% (i.c., the 90% confidence interval of (warfarin + eprosartan) - (warfarin + placebo) should
be contained within the range ~0.25*up, + 0.25*ug, where us refers to the mean response in the placebo group).
Investigator , Center and Study Dates:

David Kazierad, Pharm. D., Clinical Pharmacokinetics Laboratory, Millard Fillmore Hospital, Buffalo, New York.
Dates: 03-Oct-1994 to 22-Nov-1994

STUDY POPULATION
Subject disposition:

41 healthy male volunteers were screened; 15 failed to meet entrance criteria, and 5 did not come for study
initiation. Thus, 21 subjects entered the warfarin run-in phase. 18 subjects, 2142 (mean = 30) years of age,
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weighing 57.5 to 102.0 (mean = 79.3) kg, and 164-188 (mean = 176) cm tall, were randomized. 11 subjects
received eprosartan and 7 subjects received placebo.

Withdrawals:

3 subjects (#006, 012 and 014) did not meet the criteria (1.3 < INR £ 1.6) to continue into the double-blind study
medication phase, and were withdrawn prior to randomization.

Protocol violations:
i i ions;

Subject Number Protocol Violation
#005 and #018 INRs were <1.3 -

#002, #023 and #024 Differences in INRs on Days 12, 13 and 14 were >20%
#010, #019, #020, #021, )

#022, #023 and #024  Had warfarin doses adjusted on Day 10 (Protoco! did not allow dose adjustment after Day 9) .

#008 Used Cepacol® lozenges for sore throat during the double-blind phase
#019 Used Neosporin® ointment for 8 wound on his left index finger during the
warfarin _run-in phase

SAFETY RESULTS
General considerations: A total of 16 adverse experiences were reported in 11 subjects.

Deaths: There were no deaths during this study.
Withdrawals:  There were no withdrawals due to adverse experience during this study.

Serious, Non-fatal Adverse Events: There was no serious non-fatal adverse experience during this study.

Adverse Events:  All were mild to moderate in nature and all resolved during the study. The most common AE

was dizziness, reported in 4 subjects who received eprosartan, and none of the subjects on placebo. A list of AEs

following treatment with eprosartan or placebo to subjects receiving warfarin is given below:

1.  Warfarin plus eprosartan (13 AEs in 8 subjects): Subjects #002, #003, #010 and #019 reported dizziness, #010 also
reported headache and somnolence, #021 reported abdominal (left epigastric) pain and chest pain (left breast, aching,

intermittent), #022 reported epistaxis, #002 and #017 reported dyspepsia, #007 reported an injury to the right shin,
and #019 reported backache;

2. Warfarin plus placebo (3 AEs in 3 subjects): Subject #016 reported epistaxis, #018 reported abdominal discomfort,
and # 023 reported scleritis (red left inner sclera).

Laboratory findings, ECGs, Vital signs

There were no pulse rate changes of potential clinical concern. During the warfarin run-in phase, subjects #003,
#008 and #009 had increased diastolic blood pressure, #015 had increased systolic blood pressure and #018 and
#022 had decreased diastolic blood pressure. All of these were asymptomatic. During the double-blind study
medication phase, subject #018 on placebo had increased diastolic blood pressure, and subject #022 on eprosartan
also had increased diastolic blood pressure on two occasions each, which were not associated with symptoms.

No ECG changes of potential clinical concern were observed during the study.

Only one subject (#006) had clinical safety laboratory values of potential clinical concem, namely increased ALT of
127 TU/1 on Day 14 (vs base ALT of 35 IU/ at screening and 24 U/l upon entry into the warfarin run-in phase). He
was not randomized, however, because he did not meet the criteria (L3<SINR<£1.6). Ata repeat blood test 6 days
later, his ALT returned to 44 [U/L.

INR_RESULTS

The baseline INR for the intent-to-treat analysis was a statistically significant covariate (P=0.0403). The mean INR
for subjects given warfarin plus eprosartan was slightly higher than those given warfarin plus placebo (Table Epro-
027-1) but the differences were not statistically significant. The adjusted mean INR was 1.42 for warfarin and
eprosartan administered concomitantly, and 1.35 for warfarin administered with placebo.
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The mean difference in INR for the two blinded
the ratio between warfarin plus eprosartan versu:
divided by the placebo adj
intervals fall within the 2
is considered equivalent

Upon exclusion of a potential outlier (Subject #020 who had an INR of 2.06
1.49 on days 12, 13 and 14, and mean baseline INR of 1.63),
longer a statistically significant covariate (P=0.0860). This
approximation ratio now being 1.03 (90%

Table Epro-027-1. Mean INR
Comparison Warfarin + eprosartan | Warfarin + placebo
(n=11) =7
Baseline INR
Mean 1.48 1.41
Median | 1.47 1.48
S.D. 0.079 0.198
Day 22 INR
Mean 1.44 1.31
Median | 1.39 1.27
SD. 0.256 0.181

study groups was 0.0678 (Table Epro-027-
s warfarin plus placebo is obtained by
usted mean. The sponsor submitted that this ratio and its
5% acceptance range (actual figures not provided); thus IN
to INR for warfarin plus placebo.

Table Epro-027-2. Mean difference in INR (point estimates) and confidence intervals

Comparison Point Estimate | 95% C.I.
Eprosartan + warfarin} - {placebo + warfarin} | 0.0678 (-0.113, 0.248)
{Eprosartan + warfarin} - {placebo + warfarin}, | 0.0343 (-0.105, 0.173)

excluding Subject #020

CONCLUSION

Oral dose administration of eprosartan
not associated with any significant differences in adverse e
were mild to moderate in nature and all

potential safety concern.

The mean INR for subj
placebo (1.31) but the
eprosartan versus warfarin plus
range. Thus, as measured b

anticoagulant effect of warfarin.

ects given warfarin plus eprosartan ( 1.44) was slighi
differences were not statistically significant. The i

(300 mg) twice/day to healthy male volunteers takin
xperiences compared to placebo.
resolved during the study. There were no abnormal

approxim.

APPLERS THIS WAY

Ok ORIGINAL
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2). An approximation of
adding 1 to the difference and
associated 90% confidence

R for warfarin plus eprosartan

(vs baseline INRs of 1.08, 1,60 and

the baseline INR for the intent-to-treat analysis was no
did not change the inference (Table Epro-027-2), the
C.1 0.92, 1.13) which also falls within the 25% acceptance range.

-

g warfarin for 7 days was
All adverse experiences
laboratory values of

tly higher than those given warfarin plus
ation ratio between warfarin plus
placebo and its associated 90% confidence intervals fall within the 25% acceptance

y the INR, there was no interaction between warfarin and eprosartan with regard to the
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STUDY PROTOCOL

Title A study to determine the safety and effect of eprosartan on the Pharmacodynamics and
Pharmacokinetics of glyburide in diabetic Dpatients at steady state

-

Rationale

A-II receptor antagonists affect the conversion of angiotensinogen to A-I, and potentially offer therapeutic
advantages over ACE Inhibitors (absence of side effects such as non-productive cough and angioedema). Since
hypertension and diabetes mellitus are frequently found together in the same patient population, it is very likely that
eprosartan will be combined with oral hypoglycemic agents for glucose control. Although the binding of glyburide
to plasma proteins is non-ionic in nature and therefore more resistant to displacement from protein binding sites,
such an interaction is theoretically possible with eprosartan which is >97% bound to plasma protein, and this
interaction could enhance the hypoglycemic response to sulfonyureas in NIDDM patients. This study evaluates
effect of eprosartan on plasma glucose profiles and, if present, on the steady-state pharmacokinetics of glyburide in
patients with diabetes mellitus. .

Objectives

1. To establish the concomitant administration of eprosartan and glyburide had no effect on the 24-hour plasma
glucose profiles in diabetic patients relative to glyburide plus placebo;

2. To assess the safety and tolerability of concomitant administration of multiple oral doses of glyburide and
eprosartan (200 mg bid) to diabetic patients;

3. Ifaneffect on the 24-hour plasma glucose profile was shown, then the effect of eprosartan on the steady state
pharmacokinetics of oral glyburide was to be investigated.

Study design

The study was a randomized, double-blind (eprosartan/placebo dosing only), placebo-controlled, two-period, period-

balanced, cross-over, pharmacodynamic and pharmacokinetic study in adult male and female patients with non-

insulin dependent diabetes mellitus (NIDDM) who were receiving treatment with glyburide: The two treatment

periods (each, Days 1 through 7) were separated by a minimum washout period of at least 14 days.

1. Regimen A: Eprosartan 100 mg tablets, (Lot¥ U94068) x 2, (i.e. 200 mg) twice daily x 7 days

2. Regimen B: Placebo (Lot# U94111) twice daily x 7 days

3. Glyburide (Micronase®) 1.25, 2.5 and 5.0 mg tablets (Lot X95031, X95030 and X95009, respectively) orally
according to their prescribed regimen of 3.75 to 10 mg once daily for at least 7 days before the first study day and
during the treatment period.

Protocol Amendments
There were no amendments to the protocol.

Population enrolled/analyzed

24 adults with a history of stable, NIDDM, 18-65 years of age, weight > 50 kg and within 30% of ideal weight
(based on height), and a negative urine drug screen within 30 days were screened for enroliment. Patients were to
have a stable dosing regimen of glyburide (3.75 to 10 mg/day) with no change in dosing regimen for 30 days, and
no change in concomitant medications (e.g., vitamins) for 7 days prior to baseline assessment. Female subjects of
child-bearing potential were required to have a negative serum pregnancy test, and must have been using an IUD or a
barrier method of contraception o